Mt (E - B BARICEITSIMRTFMDOTEY 5 DR
HRYMER A

1 URAD

Jo & BB £
E)ﬁ“ﬁ <F

J A=
X =

TERLDIRIGH » DER

i

O EAFHMmIZCDOUWT
OYE - RO EHER [E]

O REFH & O3B ZE45)




= A S

BRRRES

RREKRFOO%H - OOHRH

OO%# - OO#MEH

(1) OO%#h - OOMRHOHE A & B CECEEE 1
(2) THERDKE] OFHF = n 2
SWEET HMEIFHOKRE - - -0 2

KPHARBMEBED  + » o+ e

FRARBHAE 1 HRORMAEFRUXE - HEEH

FRARBHEE 2 BREDICETIEE HREHOKOML
CRARBWABI WX - HE - B FRERGE

FRARBHAE 4 BRES

CERREHFED> - ocvov v 4
[-L%#REEiIIEEA 0000 j
CRREHEEE 0000
SHMEBL HERROKERE - - o0 5
CHARBEED + o vvovmee e
(-oAR®ER T HREM )

(1) OOZ# - OOMEREDHAEREI & 5
(2) [HRDKE] DS

SIRER | HARFSHDIKR

<WARHER >

- HARHEE1 WHROERBEFIRVXIE - #EKH

- WARHIER 2 WMRFHICET IR MAREFBDOENALE
- WHERHEAB3 WX - EE - 55 - FRERLL

- WARHER 4 HRES

SEE I HAERRDOIRER
< WIRRHEIRE >
- RARHEE 1 WRER

F+72T7147ICETS




i A B

RERaAS

MRT—< R ET [200FUR]

SRS
HE, BH. XEHES

- SorSS #H%

FIERUL (B =F I & 3 FHERR CEFHNIEERS)

rrrrrr

wEr-

EE(z007aAl

AR R TR
(400FE. L. IR IRU 3%, 157,
SIHRRIORAOEREHT 512, 00T 5]

mmmmmm
aaaaaaaa

P — T

r Pt

nnnnnnnn

800 L]

[400FFLLA, 7=7L. [ZHHNER] RU [#HER,
EiE. XEHNER] ONFOEREZETHHSIE.

J

-
T72T747ICEWTS

\ AR LBAERR - BERY [RA3OX T




N S\ FIHTRBL(B=F IC & % FHERER P EHNERSE)
'fA I:I:F1ﬁ [400FLIA, 7=7ZL. [ZWHNER] RV [#E

BF. XLMWEE] ORFOBBEET 3B,
RREERAS 8007 1AM]

¥ % k% k% % [F2019FEDHAOOFEDOOEA*RE L/-®XTH 5,
DRI, T~ e e e e YL ETHEHEA S <. O0%

DD‘\.?DK/\T |— dadadedededededede e dadadadedade dodede dodadiade de defadadedededede dodede S0
N

AENTWS

WAl ARHICEL TH, OOOQIKEVWT, AFTOEFIAEI ATV S
F7o. RERBICEEL T, AAEBESETIE [~ v v e | OEE
T, X XEBRRETIE [~ | OEBCTRBEFREE 21TV, %

DEANDFEFZzRH 5 &, FFOROBRHHEEZIT> 7,
REFEIZ, BXDFOAL LT, BFETLIAAANADOHRICEREZLEBL, BERERMER

AVAVAVAYA I =PI AN

EmlFFficnTnsg

+5547IcEIF3,. BL




SENETM  wrzesss

['::' f&l EEZﬁﬁ]
WRELBA|AREEIE. 2016 F4AH S 2020 F3ADMEICATREIN-HFE
oh HA S HE HA R
ST SREARY (chRISEAE)
= DHE DRI,
EEHHRELBDIFEL L
ex. TH, w3IEN
%E E]/\j #ﬁﬂ;@ %Hﬂ FEﬁ ‘ W
| | B .ﬁmsdgu_n > GL I ﬁ
2016.4 2017.4 20184 2019.4 20204 2021.4 20224
2022.6
R B TlE, j2

ZE W5

JEHMP T B I IS BFE % S

29 %

==
\



Effect .. O memhwsmicEsn

%E : *j-*sl-d) |mpaCt ,"/ {_:l\\Eiﬁa)i.jrc‘:ﬁgiﬁbé
AR E S ”:Tk%l - F54 2L DOER

. JSTOERR 2 XAFE N D
NEPEEE ex. NEDOX%
FINA R E L TORERE %R EST
NEPEEHES ox. CREST

Outcome

Imput ?
ex. 7ATY U k

Output

BENMTTNAA VR PP —FIICIEEH

FFaTENIS

[k sk % % k% % % kx OFEF

EEAR G R E r%ﬁ,i" ~b

HoSE A BRI & HDICT D £ T20%F ]
EFBEEIN2OH 5 FEMHER =




ME - MAD

HEREFE | BRR]

E - MRlOMEEETCOZ 7 7 b

ex. FEK
L0ABRETF A, PNIECHAMICTHRLTLEA
RRIR > -RE  PERRE /N FEHF

HDSE THIP L= EDB o550 7

— REFTcosEaA (U —F - £ /%7 k)



REF (EEMAZRFMEEIE - Research Excellence Framework)

- 3407 E 5 (UoA) T

- HAY Funding. Accountability. Reputation

- FEMIE B

2Rk 60% A > /%2 k (case studies) 25% IRiE 15%

- YA > k" Reach — BEL (R38F) DOFEE
Significance — &£ - SHE
BE20FEDENT-HRRETEAETERTA /87 b

- REF2014TTlx. 6,975 —X

REPTRMEEREF R SHIA /37 FEHRICRDEES — Fa FEMED G IYAE



|m act
ne F@@ﬂ@ case StUdIES About How to search FAQs API Terms of Use REF2014 Home

Research Excellence Framework

Search again: Search a case study....

Unit of Assessment: Physics

REF impact found 4 Case Studies

Currently displayed text from case study: Summary of the impact ~

Bomb detection

Summary of the impact

Research at the University of Cambridge, Department of Physics on sensitive techniques for measurements of magnetic
and electrical properties of materials led to the selection of Dr Michael Sutherland as an expert witness in a series of
major police investigations involving fraudulent bomb detecting equipment. Scientific evidence Dr Sutherland presented

Read More
Submitting Institution Unit of Assessment Summary Impact Type
University of Cambridge Physics Technological
Research Subject Area(s)

Physical Sciences: Atomic, Molecular, Nuclear, Particle and Plasma Physics, Condensed Matter Physics
Chemical Sciences: Inorganic Chemistry

Filter Impact Case Studies
Submitting Institution: ©

All Institutions (4)

("] Show only Joint Submissions ©

Unit of Assessment: ©
Physics (4)
Summary Impact Type: ©

All Impact Types (4)

Research Subject Area: ©

Condensed Matter Physics (4)




The impact of the production and characterisation of graphene

Submitting Institution

University of Manchester

Research Subject Area(s)

Physical Sciences: Condensed Matter Physics

Chemical Sciences: Inorganic Chemistry
Engineering: Materials Engineering

Unit of Assessment Summary Impact Type

Physics Technological

Download original

& PDF

View similar case studies

Summary of the impact

The isolation and characterisation of graphen
industries. This resulted in rapid global uptaki
companies have also made significant investt

revenues already exceeding $10m per month
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governments have moved to facilitate graphefe research and commercransation.

Underpinning research

Research on properties of thin materials was
single layers of graphite, boron nitride, severs
2001 onwards). Unexpectedly, these atomica
exhibit high crystal quality and are continuous
opened pathways for a range of applications.

« The feasibility of working with atomical

FHEICBE S 2050132001 R ICRtA. FTAtRt (V2774 b B FR TR, V7
VAT HA R, EEBIYOEEZEO2RTHER) ZHR,
FHEAHZ LI, ZET. BWEEREZRT,

777 ETTT7 74 NODESFEOSE SFHIFHE T, S EFIEFHAEA
DEIFEHIND,

countless possibilities for many new applications and devices.

« The electric field effect in graphene films [1], showing that transistor ~m~=~#inn hanad an ~vanhana in nacaikia

« The relativistic behaviour of charge carriers in graphene [3] an
« The feasibility of graphene as electrodes in liquid crystal devic
« The observation of fast spin currents in graphene [6], showing

LIS, BRICETAIHENRY 77 L R %241 TRRE

aemonstrating rurtner e pracrticality o1 ine use or grapnene In eiecironics.

potential for spintronics replacement of electronics for data processing and transfer.




Impact case study (REF3) REDACTED 202]

Institution: University of York

Unit of Assessment: 9 - Physics

Title of case study: Predicting the properties of materials with first-principles electronic
structure software (CASTEP)

[Summary of Impact]
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[Underpinning Research]
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